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Abstract
A missing or deficient buccal alveolar bone plate is often an important limiting factor for 
immediate implant placement. Titanium dental implants enhanced with porous, tantalum-based 
trabecular metal material (PTTM) are designed for osseoincorporation, a combination of 
vascularized bone ingrowth and osseointegration (bone on-growth). Demineralized bone matrix 
(DBM) contains growth factors with good handling characteristics. However, the combination of 
these 2 materials in facial alveolar bone regeneration associated with immediate implant therapy 
has not been reported. A 65-year-old Asian woman presented with a failing central incisor. Most 
of the buccal alveolar bone plate of the socket was missing. A PTTM enhanced implant was 
immediately placed with DBM. Cone beam CT scans 12 months after the insertion of the 
definitive restoration showed regeneration of buccal alveolar bone. A combination of a PTTM 
enhanced implant, DBM, and a custom healing abutment may have an advantage in retaining 
biologically active molecules and form a scaffold for neovascularization and osteogenesis. This 
treatment protocol may be a viable option for immediate implant therapy in a failed tooth with 
deficient buccal alveolar bone.
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Immediate placement of an endosseous implant into a fresh extraction socket has been 
demonstrated to be an effective and successful treatment comparable to an implant placed in 
a healed site.1–9 Advancements in cone beam computed tomography (CBCT) have allowed 
the accurate placement of implants with a flapless surgical protocol,10–13 shown to maintain 
periimplant soft tissue and hard tissue and to minimize postsurgical complications,14 
perhaps through preserving periosteum that supplies blood to the buccal tissue.15 Improving 
the implant surface roughness has proved to be better than machined surface implants in 
terms of improving bone on-growth or osseointegration.16,17 However, the modifications for 
the most part only improve the surface roughness in 2 dimension.18 Recently, a modification 
of the surface with porous tantalum trabecular metal (PTTM) was introduced.16,18,19 PTTM 
material is 80% porous with bone-like microstructures and a modulus of elasticity similar to 
bone.20 PTTM-enhanced Ti dental implants increase the implant surface area by nearly 
70%. The PTTM portion allows both bone on-growth and in-growth, known as 
osseoincorporation.18 Autografts or autogenous grafts are the gold standard for all graft 
materials. Unfortunately harvesting autogenous grafts is not always possible.21 Allografts 
have proven to be a clinically acceptable alternative to autografts without complications 
from a donor site.21 Demineralized bone allografts retain the organic portions of the 
allografts, including growth factors such as bone morphogenic proteins (BMPs). With 
immediate implant placement, usually, if intact facial and lingual plates are present and if 
the gap between the implant and the socket is within 3 to 4 mm, no grafting is 
necessary.22,23 In practice, the facial plate is often missing, and, instead of placing an 
immediate implant, clinicians often choose to graft the socket or preserve the site. The 
integrity of the facial plate is viewed as one of the most important factors in determining 
whether immediate implant placement is appropriate.23–30 This clinical report demonstrates 
a protocol for immediately placing dental implants in sockets with compromised facial 
plates and for regenerating the facial bone with minimal surgical intervention.
CLINICAL REPORT
A 65-year-old Asian woman presented to the University of North Carolina at Chapel Hill 
Dental Faculty Practice with her chief complaint being, “One of my front teeth is black. 
Sometimes I feel pus coming out of the gum.” The maxillary right central incisor had a 
history of conventional endodontic treatment and later endodontic surgery. The patient had 
been periodically taking antibiotics, but the fistula tract had never resolved. The patient was 
in good general health, with no contraindications for implant therapy. The clinical 
examination showed that the tooth had a facial pocket of approximately 8 mm; however, a 
thick facial keratinized tissue was noted. The facial tissue of the tooth appeared enlarged and 
dark, with a fistula tract in the apical area. The tooth had been restored with a metal ceramic 
crown that was asymptomatic (Fig. 1A-C). A periapical radiograph revealed the tooth had a 
metal post and core, gutta percha endodontic obturation, and an amalgam apical restoration. 
CBCT scans were made (Kodak 9000 CBCT scanner; Kodak Dental Systems, Carestream 
Health). The CBCT scans showed that the apical lesion connected to the labial fistula tract 
and no intact facial plate as noted for the majority of the facial root surface (Fig. 1D). A 
diagnosis of chronic apical periodontitis of an unrestorable tooth was made. Different 
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treatment options were discussed along with the risks and benefits of each procedure. The 
patient elected the option of extraction, immediate implant placement, grafting, and delayed 
implant restoration.
The tooth was extracted with minimal trauma. The buccal socket defect depth was about 13 
mm midbuccal measured from the top of the midbuccal gingival margin, 10 mm mesially 
and 8 mm distally, measured from the mesial and distal interdental papillae. The palatal 
plate and proximal bone, however, were mostly intact (Fig. 2). Implant placement consisted 
of a single drill approach.30 The final drill (4.4mm/3.8 mm in diameter) was positioned 
against the palatal wall of the socket without contacting the facial tissue, and the osteotomy 
was prepared to the appropriate length, 13 mm from the top of the palatal bone. The 
osteotomy site was tapped with the implant bone tapper (4.7 mmD Bone Tap; Zimmer 
Dental Inc) to create the implant threading in the palatal bone. This ensured the implant 
position palatal to the buccal defect and left sufficient buccal room for grafting material. 
Demineralized bone matrix putty with cortical and cancellous bone chips (Puros 
Demineralized Bone Matrix Putty; Zimmer Dental Inc) was placed in the socket. A PTTM-
enhanced titanium (Ti) implant (Zimmer Dental Inc) was threaded into the socket by 
engaging only the palatal wall of the prepared osteotomy (Fig. 3). Despite the facial plate 
defect, the implant had good primary stability with insertion torque of approximately 50 
Ncm. A custom healing abutment was fabricated from an interim abutment (Zimmer Dental 
Inc) and bis-acryl resin (Integrity; Dentsply Caulk). The custom healing abutment was 
fabricated to fit inside the socket with a smooth polished surface and slightly concave 
emergence profile. A maxillary interim partial removable dental prosthesis was delivered 
after adjusting the cervical portion of the denture tooth to fit the custom abutment (Fig. 4). 
The patient was advised to wear the interim prosthesis overnight but, after the first night, to 
wear it only during the day.
Chlorhexidine mouth rinse (twice a day for 2 weeks) and Amoxicillin (500 mg 4 times a day 
for 7 days) were prescribed. The patient was also advised to use acetaminophen or ibuprofen 
as needed for pain. No narcotics were prescribed. In addition, a soft diet and cold 
temperature food were prescribed for the 48 hours after the surgery. The patient was 
scheduled for monitoring at 1 week (Fig. 5), and 1 month after the surgery. Definitive 
impressions were made at 2 months after the surgery. Three months after the surgery (Fig. 
6), a definitive custom computer-aided design and computer-aided manufacturing (CAD/
CAM) zirconia abutment (Atlantis; Astratech/Dentsply) was delivered and tightened to 25 
Ncm. A definitive ceramic CAD/CAM lithium disilicate crown (IPS e.max; Ivoclar 
Vivadent) was luted onto the abutment with resin cement (RelyX Unicem; 3M ESPE). 
Periapical radiographs were made at the surgery visit, 3-month recall/definitive impression 
visit, and after delivery of the definitive restoration (Fig. 7 A-C). Follow-up CBCT scans 
was made at 6 months after the delivery of the definitive restoration (Fig. 7D) to evaluate the 
regenerated facial plate. The implant restoration maintained optimal soft tissue contour and 
esthetics (Fig. 7E). No clinical mobility of the implant was detected with minimal probing 
depth (approximately 0.5 to 2 mm).
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This clinical report may be the first to demonstrate the regeneration of the facial plate after 
extraction and immediate implant placement with DBM and a PTTM-enhanced Ti dental 
implant. The key to success in this patient might be attributed to a combination of factors, 
including the flapless surgical procedure, DBM graft material, PTTM-enhanced Ti implant, 
and the custom healing abutment. First, the flapless procedure has been documented to 
provide a better blood supply to the implant site especially when it is used in conjunction 
with extraction and immediate implant placement.10,15 Second, the demineralized bone 
matrix (DBM) has been shown to have both osteoinduction and vascular induction through 
BMPs, the vascularized growth factor (VEGF), and other growth factors, such as fibroblast 
growth factor, insulin-like growth factor, platelet-derived growth factor, and TGF-β.21,31–37 
DBM is easy to handle when used with immediate implant placement. The material flows 
into the gap between the implant fixture and the socket. Third, PTTM provides an excellent 
environment for first clot formation, neovascularization18 and later a scaffold for bone 
regeneration in a 3-dimensional manner through osseoincorporation.18 Finally, the clots, 
grafting, and implant were protected with the custom healing abutment and the interim 
partial removable dental prosthesis. Note that the apical portion of the implant appears to 
have a fenestration. This may be the result of the positioning of the implant fixture or the 
large defect from endodontic surgery that may need more time to mature and mineralize. 
This protocol provides optimal protection for the clot formation, minimizes the irritation 
from the oral environment, and protects the implant from excessive occlusal loading. 
Waiting for 3 months before loading the implant also allows completion of bone 
regeneration.
CONCLUSION
This review and clinical report proposes a hypothesis that extraction and immediate implant 
placement can be successfully performed even when buccal alveolar bone is missing. A 
combination of DBM, a PTTM-enhanced Ti implant, custom healing abutment, and interim 
partial removable dental prosthesis may have provided an optimal environment for buccal 
alveolar bone regeneration and osseoincorporation, preserved the buccal blood supply, 
enhanced neovascularization, and controlled occlusal loading. This protocol should be used 
with caution in selected patients. A future longitudinal study is needed to confirm whether 
this protocol can be applied to the general population.
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Preoperative photographs and radiographs. A, Maxillary right central incisor with facial 
fistula tract. B, Palatal view. C, Periapical radiograph. D, CBCT scans showing no 
radiographic sign of buccal alveolar bone.
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Extraction and socket examination. A, Extracted tooth. B, Facial view with buccal alveolar 
bone missing (note tissue displacement when pushing with Perioprobe. C, Occlusal view. D, 
Measurement of palatal bone height, about 3–4 mm from palatal gingival margin.
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Socket grafting and implant placement procedure. A, With final drill for osteotomy 
preparation, socket was prepared to about 13 mm from most cervical part of palatal bone 
(approximately 16 mm from palatal gingival margin). B, DBM material was placed into 
socket. C, Implant in place with implant insertion device (Fixture mount). D, Final implant 
position.
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Interim abutment and prosthesis. A, Custom healing abutment in place. B, Interim partial 
removable dental prosthesis. D, Facial and palatal view of interim prosthesis in place.
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One week after surgery. A, Frontal view. Healing of fistula tract and maintenance of soft 
tissue were noted. B, C, Facial and palatal views of soft tissue around custom healing 
abutment. D, Close-up view of soft tissue esthetics.
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Definitive prosthesis. A, CAD/CAM zirconia custom abutment in place with polyvinyl 
siloxane placed in the abutment screw access. B, C, Facial and palatal views of luted 
definitive ceramic crown. D, Frontal view of smile.
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Postoperative radiographs. A, Immediately after surgery. B, 3 months after surgery. C, At 
insertion of definitive crown. D, Facial view of definitive restoration at 6-month-recall visit. 
E, CBCT scans approximately 6 months after definitive crown insertion.
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